they are tall, have straight limbs, are married, and have children who are all sound and normal. When about 7 years old' he had small-pox, measles and chicken-pox, one after the other. Whilst he had small-pox he had " fever and pain in his bones." On recovering from the small-pox he found he could not walk, and his limbs became bent, gradually getting worse, until they reached the condition they, are in now (see figs. 3, 4) . No other Hassan el Haj Arabi, aged 35. member of his family had small-pox at the same time He was nursed by his mother, who had had small-pox.
He states that up to the time of his small-poix his quite normal, that he could run about like other boys. as himself. 'there are people in Omdurman who knew him when he was sound of limb. He attributes the trouble to the small-pox. He was breastfed by his mother. He has had neither syphilis nor gonorrhoea. He is married, but he has no children.
The man's legs are so shortened that on standing up his hands, hanging at his side, touch the ground. Both the head and trunk appear natural, and no deformity nor disease can be made out in the head or trunk bones. All the internal organs are natural to ordinary -clinical examination. The intellect is alert and normal-the special .-senses also. Hair and teeth are natural.
FIG. 2.
Sitting. Throwing his weight forwards a little he walks.
Judging from appearances, the lower extremities under the weight -of the body might have collapsed, like a concertina, and look somewhat like dilapidated corkscrews. When this. collapse took place it might appear as if the arms in their efforts to check the further progress of the trunk towards the ground have become bent, though not so much as the legs. This picture is fanciful, no doubt, but it is what actually -occurred, though, of course, not suddenly-it may have taken weeks to complete, or months or even years.
When the man walks (see fig. 1 ) the movement may be described as a shuffle and, at the same time, a waddle. He takes very small steps, having little more than the length of the crumpled up tibiae in place of the full length of leg for his stride. He walks like a penguin. He walks on the soles of his feet, which are inverted, squatting almost in a sitting position ( fig. 2 ).
Livelihood.-He has a little land and one or two slaves to work for him-he need use neither hands nor head in the Sudan to make his living, but he would be perfectly able to make a living with head and hands if it were necessary. His usual mode of progress is on a small donkey, on whose back he scrambles with remarkable agility without assistance, arranging his legs on the neck. With no bridle nor reins h.e guides it by means of a small stick.
The disease appears to be limited to the long bones of the two extremities ; the shafts in particular are affected, the articular ends appear to be very little involved-perhaps the joints of the affected bones are a little thicker than natural but this is all. The small bones of hands and feet, and the bones of the trunk and head appear quite natural.
Morbid Anatomy.-If the bones were examined it would be found that they are bent at an angle and also on the flat, and that they were also twisted and curved longitudinally, reminding the observer of gnarled and distorted branches of a tree. There would not appear to be any actual lengthening or shortening of the affected bones. The most striking anatomical change in the present case is a flattening of the bones. If a transverse section were cut it would appear like the section of a two-edged sword. The bones, therefore, are like boomerangs, not only on account of the angle but also on account of the flattening. In the longitudinal section of the dried specimen cut by Breinl and Priestley the changes in the interior of the bone seem Fio. 4. Upper and lower extremities.
to be as follows: The medullary canal is completely obliterated-the place of the cancellous tissue is occupied by sclerosed bone, the dense compact layer of bone normally encasin3g the shaft is thickened in a manner suggesting buttresses to support the once weak, collapsing structure. On the concavity of the bend the buttress is thickest at the angle, on the convexity the compact layer is thinnest at the angle, and becomes thicker towards the extremities. The surface of the bone is smooth and dense, and the natural ridges marking the attachment of the muscles are exaggerated. With regard to these changes (figs. 2, 3, and 6), two forces have acted to bring them about. In the first place, the bending of the bones is undoubtedly due to the weight of the body, Section of Pathology and the twisting to the posture of the limbs, and the flattening, which cannot possibly be due to either the weight of the body or the posture of the limbs, is probably due to muscular action -compression of the malleable bones between the muscles.
One may conjecture, during the attack of small-pox, an inflammatory condition taking place causing " fever and pain in the bones," the acute stage leading to a softehing of the bones which bent when used, and when the inflammation became chronic, giving place to sclerosis of the bone, the bones becoming eventually harder and stronger than natural, consolidated however in their unnatural bent and twisted state.' In discussing the nature of the disease, two questions arise (1) Are we dealing with a specific disease ? And, if so, what is its cause ? Or,
(2) Is the condition the manifestation of a general disease like rickets, mollities ossium or syphilis? 'I cannot help thinking that the disease started some time after birth, perhaps during the walking period. But another theory that strikes one very forcibly is that it is a pre-natal condition. One can imagine him in the uterus-he folds up so well (see photograph, fig. 2 It may be useless and unprofitable to speculate as to the causal factor of " boomerang " bone. There appears to be no evidence that "boomerang" bone is due to any cause associated with the ductless glands.
We may say at the same time that there is no evidence in support of any relationship between " boomerang " -bones and syphilis or tuberculosis. Achondroplasia may also be dismissed, for in achondroplasia there is definite shortening of the shaft of the bone, and the bending of achondroplasia is simply the exaggeration of the natural curves. The two outstanding characters of the condition, the bending and twisting, and the softening of the bones would suggest two diseases -mollities osslum and rickets-the former being suggested by the softening and the latter by the sclerosis of the bones which follows the softening. It is neither the one nor the other.
"Boomerang " bone is not mollities ossium (osteomalacia), for mollities ossium commences in adult age, occurs in females, and attacks the spine and pelvis early, which are unaffected in " boomerang" bone; added to this mollities ossium does not go on to sclerosis, Section of Pathology which is manifestly a characteristic of "boomerang" bone. Finally a characteristic feature of mollities ossium is absent in " boomerang " bone-namely, spontaneous fracture. It would be a difficult matter to fracture a " boomerang " bone.
Rickets is not so easy to exclude as syphilis, tubercle and mollities ossium, mainly because the Petiology of rickets itself-the commonest of all children's diseases in England-is a matter of uncertainty. Is rickets due to deficiency of fat or proteid in food ? Is it due to food at all or to some delinquency of the ductless glands ? These theories are all at this present time matters for debate. Rickets is as rare in the Sudan as it is said to be in Japan, possibly for the reason the native children are seldom artificially fed-on the other hand they are suckled up to the age of 2 years or even older. Apart from the fact that rickets is rare or non-existent in the Sudan, anatomically " boomerang" bone is not rickets. The epiphyses are not affected in the marked way they are in rickets. The entire body in rickets appears to be affected,. whereas in " boomerang" bones the shafts only of the long bones suffer; rickety curves of the long bones are exaggerations of the natural. curves of the bones; this is not so in " boomerang" bones.
In the present case there are no characteristic signs of rickets about the body. But it is easier to say what "boomerang " bone is not, than whit it is. There is, however, one striking fact common to all, three diseases-mollities ossium, rickets, and " boomerang " bone-in none is the wetiology really known.
In the case under discussion we may ask what are the facts which seem to throw any light on the etiology of "boomerang" bones ? A youngest son of aged parents, having brothers and sisters quite normal and healthy, is born healthy, and is breast-fed. If his story is true he continues healthy up to the age of 7, when he has learnt to walk and run about like other boys. Then he has small-pox, measles, and chicken-pox consecutively. When the small-pox leaves him he finds that he cannot walk, and his limbs become bent and gradually assume the condition seen in fig. 6 . He describes his plight as "fever and pains in the bones." In time the " feVer" and the " pains" leave the bones and they become consolidated in the new position and the deformity results.
In conclusion one or two points which seem to emerge from this paper may be summed up as follows:-(1) The disease which we may call "boomerang" bones, though I think there is evidence to show that " boomerang " deformity does not always result, appears to be a definite entity.
(2) It is not confined to the Australian Continent, but is found in Africa and Europe.
(3) It is not limited to the lower extremities but, on the contrary, affects all long bones without exception (figs. 3, 4).
(4) The deformity is more marked in the lower extremities, but this is due to the fact that the bones are called on to support more weight than those of the arm, and in their soft state the leg bones become more deformed. (5) The bone affected is not only bent at an angle like a boomerang, it is generally also flattened like a boomerang or a two-edged sword, and it is not only bent and flattened, but it is twisted (fig. 5 ).
The bending is due to the weight of the body acting on softened bones. The flattening is due to the compression of the surrounding down ( fig. 8 ) the thighs came naturally togetherthe patelle looking directly forwards, and it can be seen that the cause of the deformity lies with the upper end of the tibiae. The knee-joints are somewhat flail-like, the external ligaments of the joints relaxed, so that he can correct the deformity to a certain extent by straightening his legs, whilst standing, with his leg muscles. There is 13 in. separation between the two condyles of the femur while standing. There is a well-marked angular inward bend just below the heads of the tibiaemaking an angle of 450 with the perpendicular; and all the other abnormalities of position of the joints (hip, knee, ankle), are to compensate for this in order to enable him to walk with his feet normally placed. He was so born, he states, and his disease commencing in ittero, the deformity was probably due to position; but undoubtedly the tibiae must have been more plastic than normal, and were probably affected with the same disease as Case I. His mother is alive and normal; he has two brothers and one sister, all of normal height and size with no deformity. I repeat that there is not the smallest evidence of rickets elsewhere in the body. On standing his hands *come to his knees. He is a messenger by occupation, in Government employ.
There appears to be a definite disease of long bones not associated with rickets nor with osteomalacia, but which has definite characteristics -of its own and, at the same time, has characters at periods of its development of both osteomalacia and rickets. It is not hereditary, and if both the cases I have reported are the same disease-which I provisionally name " osteomalacia sclerotica"-it commences either in utero as in Case II, or in infant life as in Case I. The first stage would correspond to the mollities ossium type-a softening inflammatory panosteitis, allowing the bones to be bent and deformed according to the mechanical forces acting about them. This stage is painful and gives place in time to a sclerosing osteitis, and a great thickening of the compact tissue, especially in the concavities-the replacement of the cancellous tissue by sclerotic bone, and the obliteration of the medullary canal.
In conclusion, I may add a word of appreciation to Mr. Newlove, Pathological Assistant, Khartoum Civil Hospital, for the photographs of the case which he took, and to Dr. Salim Attyieh, of the Omdurman -Civil Hospital, for his kind help.
Khartoum, AMay 13, 1918. 
